Kupffer cell depletion abolishes induction of interleukin-10 and permits sustained overexpression of tumor necrosis factor alpha messenger RNA in the regenerating rat liver.
Tumor necrosis factor alpha (TNF), initiates a cytokine cascade that promotes hepatocyte proliferation after 70% partial hepatectomy (PH) but the mechanisms regulating TNF production after PH are unknown. We previously reported that gadolinium chloride (GdCl), an agent that depletes the liver of phagocytically active Kupffer cells, enhances hepatic expression of TNF messenger RNA (mRNA) and promotes liver regeneration after subsequent PH. This suggests that GdCl interferes with Kupffer cell mechanisms that normally constrain TNF production after PH. To evaluate this, the pre- and post-PH expression of TNF, TNF-inducible cytokines (interleukin [IL]-1, IL-6) and cytokines (transforming growth factor [TGF] beta 1 and IL-10) that down-regulate TNF were compared in controls and GdCl-treated rats. In controls, TNF, IL-1, IL-6, and IL-10 increase within 3 hours after PH, whereas TGF-beta 1 is induced much later (> 24 hours after PH). GdCl causes sustained overexpression of TNF mRNA and transient overexpression of circulating TNF protein after PH; both TNF-inducible cytokines are also relatively overexpressed. Cytokines that down-regulate TNF are effected differentially by GdCl. Regenerative induction of IL-10 is abolished but TGF-beta 1 induction is unaltered. Because IL-10 is known to shorten the half-life of TNF mRNA, these results suggest that Kupffer cell production of IL-10 is an important mechanism that down-regulates TNF production during liver regeneration.